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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an inexpensive 
optical transmission and reception module which 
consists of a small number of components and is easily 
manufactured in high yield. 

SOLUTION: This optical transmission and reception 
module consists of a filter 66 which is provided obliquely 
halfway in a light guide part of a 1 st substrate 7 and 
reflects part of light downward and reflects the other » 
light, an LD 62 which is provided at a step part of the 
1st substrate 70 opposite an end part of a light guide 54, 
a 2nd substrate 51 which has a metallized layer 64 on 
the top surface and a 2nd longitudinal hole 72 at a 
position corresponding to a 1st longitudinal hole 68 and 
has the top-surface metallized layer joined with a 
metallized layer 64 on the reverse surface of the 1st 
substrate 70, a PD which is fitted onto the bottom 
surface of the 2nd substrate right below the longitudinal 
hole of the 2nd substrate 51, and an amplifier which is 
fixed on the bottom surface of the 2nd substrate and 

amplifies the photocurrent of the PD. The metallized layer at the border between the 1st 
substrate 70 and 2nd substrate 51 is at the ground potential and the tip of an optical fiber is 
fixed in the front V groove of the 1st substrate 70; and part of the light exiting from the optical 
fiber is reflected downward and made incident on the PD and the part from the LD 62 is 




partially transmitted through the filter and enters the optical fiber. 
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[W*R*©BH] 

K©-«K*fc*vfc»iarti-5©««f=R(t 

7 t -c /< jfc« * ffls-r * vat BMmmmmz l 

JMfii. Bl*tt©*#«f K»©a*l=«*LTRI*€. 
*l-»©*£ T*l=S»L-»0)3t*fi»-r *7 < 
fc» *^-f K<D«WI=»lfi|-r*«k9*1»tt<DR«lc» 
lt&*l€LDi. ±ffil=>*5<<;tR£*LRiartl= 

*ttai=Rltfc* ZRft** LRGB 1 *&©a 10 
BO * * 5 <f XM\z±W* * 5 <f XBtfR* ihttm 2 
B2a«©art©RTfcfcl»TR2*ttaiI«= 
»yW(+bH4PD,!:«fcy*iJ, ft lS££ft2fttt0 

«§o»»7'rx*tt^>K«tt&«y. «i»s© 

R»©VBI=ife77-f/<©*aAtffla*;h., }fe?T-f/< 
A t TJIfc7 T -Ml=A 4 J: 5 1= Lfc C t **Wik 

a«a=e 

CR*«2] Ktfa«tt©ft*aRT?fcoT. 20 

*©+IVHa«l=fcftl-Kltb*iS7.<;u$Ui. ia«© 

dic»«**i. LD*b©w-R*©3fc©HBA<:7<r^ 
* tailLTJIt^ 7* /tfc A* J: 3 1 Lfc Z 1 1 ««t 

[R**3] K«Vtttt«9XtKM|-Cft?T. 
*©+niltt»=l»»lcBit6*i*7^;u*tt. 
Ai *Blg1 00%S»L. U— tf*btt*t**lfc»* 

oittftAj ski oo%aa-r*a«a«tt**7^;u 30 

a— 

***i-c^*c t twtfef «mta 1 - 3 ©i>-f **» 

[R*«6] 7*;U**«aatt«>#3XBa±l=** 
«*»at»«LT)S*^i:f««i:r*R*ai-4 40 

©ur4i*i=Ea©*a««* **-n,. 
[a*«7] -jit 1 *y<cy, 

R*fcLT*«*U— tftfGaA I Aaa*y&«c& 

*««i-r*»*a 1 ~6a)i>r*i^KE«©jfca«« 

[R**8] 7* Hf-f*-K*< I nGaA.aU 

n g a a • p % j: y c ^ «att^-r«a«a 1 ~ 6 
© it?** taa©*a«a* 9a.-*. 

[R**8] 7*r-*y*--K*<RBA«S©:7*r- SO 



y-r K-e**asaat r*a«a 1 ~ a ©urn 
fri=Ea©*aaa*5?a-ju. 
ta#* 1 0] ?* h*4*- Koaacamte 
aufc»s««t-r*a*« 1 - 9©i%r*ifri=ea» 
*aa«*s?a-*. 

[0001] 

[aw©a-r*aa»»i =©a*i**77-Mi=2o 
a±©»4*a«©*a*s-*fii«tM*a*fiii=a 
u a»atiuA#i©nB-cif«sea-r*)tjR»iS]a 
•cai*?. Sita^fcaftaT^-wftLfcftaaa 

[0002] [&a*ieia<i©a9i] a*. r < 
'<a&aa*#STu *»*u-+f (eiTLoia 
f) ^**#«jfea* (laTpotaf) ©R!t*»fl± 
ur#fc„ ^©fc«!>jtsfflufc**#*<ta«©eaA< 
Brtti=<tox#fc. #$au*aa-c**©-e. ctif, 
aataaat*.*. ea$ti«^»wfi©»o^L-c 

It. RB. ?t9 ->£'J. TUtfBRa^friftf**. 
BRftM. 3/im*©ifc\!>, 1. 5 5//ma0l)jt 

<tif©ftaft©3fe*aufcaffl©KA-*<«A/icff*3iir 

[0003] aai*. i*Q*77<r/'<tmvca*t 
a^isjicay, raaic«**a*«-e#*i/xf-i»*<a 
iti*i.Tit«. a**a*^ica*©t?3R»fiia«tiif 
=©»ac©«jfttt, 7y-</Wi*-eat;tudc 

bVtbi. BH4C©«t5'i35*(5jaffl©rt, 

a©*«a^«aa»an»naa©aaB-eft«. - 

0©at. «ft©lDA#A«Jt7T-f/<l=J:ortt*4*i 

rtx*. ^c-ci±iDA#i*~ofcitB*Lru*. aa 
(=tta*<©#ttj»*t*y, a*>b©ft7rY/««, a 
*T?*a©*7T-f/<i=»ttLtiDAa©aacs-or 

[0004] aai*. aB-v>Tv©«**Ti?*;u«t> 
ttr^aya^fcLTaau. c©«*=j:or*a(* 
u-ifLDitea-r*. coaaaaaAi ©a*t 

ftoT. 3fc7r-</<1|=A*. Ch.A<»a82l=AoT 

4"«©*7r-i'/<3icaA^«. *6i=*Aaa©»a 

B4l=J:-3-CJfe?r'f/<5lCAy. ««a^P02K* 
?-C£R$;K«. SEJfea^lrctoTftaKa**!. a& 

a*p3t^i. aaaapsttaAaanaacj:? 
■caa**i«aaas*ir. mBroaaai^Tuea 
at utw***i*. =©*3fcaaa^6aA*ai= 
»*»3aatTyaai:tH\ c©^rao>a«©stK* 
Tyat^3. 

[0 0 0 5] -35JDA*BI*. BB"<f7rf *>5U©* 
a«*B(»U-tfLD2lCJ:oTa*Ai ©*«^i=a 
at*. A2 ©Jfel*. *7T'f/<6l=A»U. »»84 

icj:-3-c4)n©«7T'r/<3i=a^. «a©^aa2 
saoT. sxxfpoicitKi. aa©astt. a 



«. c®««<i4i*. xaa-ea^fflaBBicaya* 

*vCBi!l**ia**lf*. C©J:5lcBa">a#*a* 
[0 0 0 6] ISLfc©ttB-Ctt. Ai ttTy», Al (fcfc 

*«T«fc±yic*9»*«ft*. bi=i*. 2aa©a* 

©*©fMl* t-t y bTV ©H»l=fiB***Bt.* 
«. C©J:3*«*. a«<D*7--3<O3t05»«A<«ft 
■C«»<tBHI-*o-C<«>. 10 
[0 0 0 7] [Jfc©#5SB©tt«] Z«Jc9lC. 20© 
«*flJ**»tV l*fl)*?r-f/<i:J:-jT, B$na 
Btff 3 fcftCtt. BB. iDA#«© £%**!::*©* 

Ai . Ai ©*£» tt*LT1*<03fc7T-r/<l=»AL 

fcy, z:o©«*©*fre>» -a©*©#£BA,-e-* 
»ft7T-r/<i=*ymLfcyr*ftffl6<ft*. *«»b 

t. 20 

[0008] ««a***trt,*.6#a8i=tti*<o*© 
r-3»3tB8, o«t-8#i oTJifiatrfey. z 

CT?*x*.;^-©SE8W<«f**v4. ifi»«i 0©M« 
D*EBLI=J:-dT. *40fi*®tt*$Kll-?*«. 

CC-CttJfc»8l=Ai l=j(fc$A«-f*i:. at»1 T f- A 
i ©«*<«*<*<): 3 IcfcoT^i. &B1 2(cAz © 

Bssrottaa-cfc*. 30 

[0 0 0 9] H3lC**<Dtt*aH5 7-$tt5fc«n? 

aaairaa»aan«aau-ci««. rb*©b$t* 

ta*$aai=***ibii-T. ai ©%a±raau. 

A2 ©3lttt±Tfi»-r*J:?l=Lri>*. ^*ll*4 5' 
©ftB"CA» Lfc*£K« *tf«lM*aa*1**aa* 

at*. c«»aa*Hi©»aa2. 4tux«a-c 

**. C©J:5&#&»!2> #S!-*»Bi:t,i¥l»i 
u/^i=«fc-5*©»*»r7|ra**irt»-6. 40 

[00 10] 

[**©aai inA#a©3fea««*i?a-;n=otxT 

B1 6lc«koTR931-«>. B1 eizfeUT. **c,lnA 
#l=BlltTBR**lfcjfc:77'</<1 6©BBj6<*3*$ 
* 1 7I=J:-3T, art©*77-f/<1 8l=B«**v*. 
BA8©BrtlcB*ONU*5>A-A.I=l±. ft7r-f/< 
WDM 2 1 (#38) tfHl* »77-f/<18t 
ft77-f/<1 9i<WDM2 1 ©ABT&ftaftttCltt* 
**lTO*. *77^<1 8U:ttj!e=l**$2 2l=«fco 

5£BC. *77-f /<1 9l=tt*3 50 
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2 3 £j>LT P D*i?a-;U2 7 ^SB**. 
[00 1 1] LD25. *77-</<2 4tt±yat>i 

■r. i. 3</mB**<ioA#a©a*tB'vi:ea'r 

i. Jfe77-f/<26, PD*5>a-JU2 7l*Ty*-C* 

*. a*&©i. 5//maa#«aitr. pot^i- 

;uicj:?-CftBX*-*-«. affBa-?ft« l d 2 siiB 

8*77* -vsyroaasaau bbi-sibb*. a 
aa***aaic*a-r*¥»*u-iffcif$*t;. * 
aaa-c**PD'ei>a-ju2 7tt. »*N&a&*ifcT 
vaa. BB«rif©3fea*£*B*a-r*:7*h*-f3i- 
-KkaaaB. bbeb*****?. 

[0 0 12] Bft#B8 (WOMtiJa-M 2 lit, 
1. 6(/mf*t. 1. 3 *ima#€#B-f*fffflj!)<fc 
*. C©«TN*. 1. 3//m»Jfc*±yS©<M&U 
1. 5</ma**Ty«©a^i:LT«-3r^*. *B 

mtt. -o©8/,f*»ft©jta*sfflo-cjK^fiia«^ 
r^a^teiriftaaa^^i-jwrosfticB-r*. 
jtaaa^yi-^i:^?©!****^. aaa*. c 

*ie,©HaaftiaB)S:i:t#ttfct©-C*.€.. zh*0> 

aacoL»T©tt*tt«stt«-r*. 

[0 0 13] [tt*ffll=««#»«:Bjfe*-T- (L0*S? 
a-*> ©KB] H4|rJ:oTtt*ffll-«**3|t*:*Jt 
B* <LD*i?a-;i,) 2 8*ttWr*. ¥8*U-»f 
(LD) 2 9i. *-*ffl©7* Ky-f^-K^ 
-V^3 0$*t* i ei?a-^T»fcft. LD^t»^2 9l*'S 
v *3 2©BBB (#-;i>) 3 1 ©BffliE£B£3ft 
*. LD^v^©aBlc¥f7©it*«±t*^6-Cft 
*. ^vy3 2©«BI=ttLD©aB»*3!><Alfr4tt 
Bl=. PD^t»^3 0A«B2**V*. -s?$r32©TB 
l=l*B»©'J-Ke>3 3A«**. ^v$f3 2©»*B 
yttl+ffltt, **-y7"3 4lc,*:o-cB*>;h.4. 

[00 14] **y7"3 4©4>*»l=liB3 StfMOL 
T\.*i¥9»U—9 (LD) ©Jfctt^v^frb-tTTjfi 
1-ttJ*. »3 5©B±|Zl*U>X3 7A<*4. Z*l\t\, 
>X*^y-3 6l=J:oT3E»*4i«. LOX***- 
3 6ro?&l:±l:lt, /\>7v>y3 8j(l<*ioT. ZilO) 

±JHm-tt7x.)i>-)V3 9tmS.i*ii. 7i;u-;t3 

9i*jfe77-</uo©*asaaf *. 7i*-*i* 
77<r/<©&«i*fttf>icaa$*iTi>«. fiway*^ 

LD29 l=A«©(B Cfc*T?*-6. 
[0 0 1 5] JMM*U— *f (LD) 2 9©*^. *77 
^/UO©ftBl=felNTBaL<tA<&. *^y-3 6* 

'N?$r3 2icttLTtiBfc*>U S&ic/^^vysa 
*U>X*;i,y-3 6IC»L-Ctta*»t*. *a<»u 

— tf2 9, za-hy-ra— K3o©#8ai* , 7H'*(=j: 

oT'J- Ktf>3 3©l^-f*vAMrB«*tl*. 
[0 0 16] ¥8*U— y^-&mfcJtl*U>Xl=J:-ar 

e&*i. *77Y/<©«ai=Aifr*. *a#u— *i± 
aai=*-»TBB**vc^*^%. =©*i*a**ea 
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3#m~1. 5«fmB©aaBftli*«<tRCt>tt*l=* 

[0017] [ttaMi::**********^!- 
;u©RB] H5l:,»:oor«*«i:mpDti;j- 

l=*-f K**l*. 'vyjU 2©TBI=I*'J- Ktf> 
4 3#Rl*b*lS. *4 2©±Btt**r/74 4l= 
.toTatjtli. +YV^4 4©**ICl*Jttatfc«) 
<0WD»4S^ft*. *ArV^«»MII=l**?.l=n«» 10 
<D^y-4 6jb<fflg**i4. C*llil/>X4 7»fiH» 

[00 18] U>X*;uy-4 605*Sf=±JCtt, PJR 
»©/v?5>:/74 8*<BB**l*. jfe7T<f/<5 0©Jfc 
4lt7x;i.-;P4 9l=J:-3TBS-f*. ?r)U-A>4 9 

-f/<©*«l*»«>SrBL-Tfe*. 
[0 0 19] «***©»**. *77f /<l=Jfc*a 
U PDf;^4 1©BatERL>S:]b<b. *;Hr-4 
6©ttR&, /v3S?V^4 8©ttB. 7x;U-;KJ)tt« 20 

8**T-0)^iltWlzj:or. RftBTtefcR 
ftBBtfi***,, BjaftaflttttS IIDPDSlUi* 

ffll>*a«!t><*>S (SJfcBIt 1 n G a A s *fcl* I 
n G a A a P) . 
[0 0 2 0] 

©R**< li-R©»RT?fc*. f£*b*fe*tB©R 30 
fc*ltl*iff»i<**l*r-eft*. L*L»a©> **BC: 
£$BB£I0C< blMzSSKLfcOi—RRfiltBA 

*A»B305**fl)B«(O^5?a-;t/ (LOtiJa-ft. 
PD^'/a-A, WDM*ya-/W ©»***>** 
li. B»%^a-;i,fittC96]IB«lc«i/Bffl=<Co-C 

A»3R<oaa*ttlfCl%*. -a*«#tfBALJ:5* 
-T«SC««J:d«SB«BB$fflBL«ltHI<«&« 

l\ 40 
[002 1] *zV'J>m*,»&A***e>t* JrVa 

*yft3xn=-r*tu3K**»B-3 

frBS$*i£ft$4lT^«. B6, B7. B8ICBL< 

mmzhxm*i>3.-ju<Dmnnm+. ivf*i*B 

[0 0 2 2] [A. BRRWDME (06) ] /URI 

RH*#¥, *»26, rnr^^;ngjK^isiaft 
#Rft*i?a-JUJ .1 9 9 6ffB*R*a«**xl/ 

H3=.$*ytf-fX7W*A. C-2 0 8. p208 50 



(1 9 9 6) li57-»WDM*ftt!IlTL^. B 

©M"?*:?:/? 8 0©«t"*l=. WDM7^M 8 1 
B»Rll=4 6*BltT-b9 HUrt^. /V7*»>f8 0 
©2Bffi|CLD8 3i:PD8 5£Rtl,Tl^. WDM 
8 1&LD8 3«)M(:ttU>X8 2$BBLri^. W 
DM8 1 iPD8 5roHi::|±i/:/XB4£Kl-m^„ 
L D 8 3 iWDM 6 1 ©«»»<> SB^BB±l=*7T-f /< 

8 6, L/:/X8 7£B(tTl>*. L Dfrb©»R3fcAi 

i*wDM$aaL-c«7Ti'/<i=A»r* ( > *77"f/< 

frb©ft*frb©«*ifcA2 I±WDM-p*^|S]tfittS 
HTPD8 5I-A4. RRI=*oTaa, R«©ttR]o< 
a?0?2O<DB&«Bft*t#a*;h«. LfrLCfcl* 
B3©fc©i*B4l>. LD. PDOBB. *jfcU>X 
fcif©EB, WDM$B3B. <**©t©©tt*±lcfe 

[0023] [B. Y#ttBBBS] N.Uohida, H.Yana 
da. Y.Hibino. Y.Suzuki. T.Kurosaki. N. Ishihara. H. 
Nakanura, T. Hashimoto, Y. Akahori. Y. Inouo. K. Mori* 
ak i . K. Kato, Y. Tohnor i . M. Wada, and T. Sug i a, "LOW-CO 
ST AND HIGH-PERFORMANCE HYBRID RDM MODULE INTEGRAT 
ED ON A PLC PLATFORM FOR F I BER-TO-THE-HOME", 22nd 
European Confarenceon Optical Conmunication- ECOC' 
96. OSLO. TuC.3.1. P2. 107(1996) li»tt*«BS<OW 
DM«^$BXL-Cl>«. B97lt WDM^BAi&^fi 
53S»o*»aB««fflUfcaB«^^a-yu-e**. 

Bffi8 8fflJ:l=»tt-r*C3t»aB8 9. 9 0, 9 1, 

92, 9 3t»atf=t,©-efc*. ys#i«-4»rb 

9 0. 9 1tttt-**lfc»BB8 9fc*y, *b*3- 
*©Y#R»RB9 2, 9 3KOfr#oTH*. Y»tt 

k ©»BjSI=WDM7-f)U* 1 0 2*<R«U-Cft*. Y# 
«8 9©£R©#R«RB9 0©5felcPD 9 9 £Rrt 
*. #tt»RB9 1 ©fcRKL D 9 e $K(t*. BBS 
l-l*««/<*->9 6. 9 7 *©±I=P 
D99, LD9 8£#fflttltL.ri>*. LD 9 8©BB 
100*&1. 3//m]i<lbTff*. WDM7^A* 1 0 

2 $aatrBBB9 3^c»ee&ffim*9 s t u-ctuit 

»*»frb©1. 3 0mfl*li«8B9 3*b 
WDM 1 02«aaLT«BB90lCl7«PD99©B 
B1 OlCAo. CiittBBBA»a©PD-e**. WD 

M?ow$iti. 55wm^s»ti. 3/imsaa-r 

*t©T»*. 

[0 0 2 4] cnitU>X^«<BB^'>LBB(b$*v 
*. B*fcttfT*»y*1. 3 mUfc-aT, WDM7 
•fJk»«<BI=£ (1. 55 Mm) SrtKRf fcttKttffl 
**VCl*4. ttoT^^©RBl?#iir^*ffla (2B 
«Ai . A: «B) iriittffl-e*«l>. c©*3tl*jfcB 

RBB«-e*©afT*ra«it* *.©•?»*. a«»tt 
i=<k*i/2©a*ei*n=«aBi=j:*a*a<**. * 
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jwmtcru*. 

[0025] [c. -t»s«s (B8) ] *»*aa. a 
ma, wmu. anx=. «#a rsB!Mi&aLD 

/PD»aft*i?a-;Wj 1 99 7*«?B«aff*ft 

(.Q^^y»If<**, C-3-89, p1 

9 8 (1997) . &vxn7t-. *vwm. tt*B 
«, mm. 8#a r 7 r-</<*a*iiittt 

ffl^fcP0*i?a-/K0**Wt( 1 9 9 7#«*B« 
a*******. C-3-5 9. p 2 441*, ±351= 
A«Katt«WDM|t7$«XLTU«. B8l*«Bft 
* ±1Sl-EL#t& «fc 3 1= LfcJfcaSSEfll* i?a-;i/U* 
*. S 0 5©±IC«ftfl)V»1 OBtfWtztlZ 

<D±.\z%?r4iU o 43b<BI2**i*. lfiO5(O0 
1 0 6*»*oTLD1 0 7j&<B«**l*. L 
D107O1. 3/imJtl!l<*7T-f/<l=Aya«*<l 
*. S&1 0 5tJt7r-f/<t^aic4 5at<D*flfC«) 

KLfc«ya*i 1 o*«*y=z(=wDM7^^*i 1 

1 tfftAB£**v*, •t»*ft±»l=*3tffiA<TlSl«l= 

?icp o i o 9*<i*yttifc&*. 
[0026] jfc7r-Mi 04Sg»ur*fci. ss 

</miftttWDM7.<;U* 1 1 IIC.fcoTfttt.fc&fcfiir 
CtltfPD 1 0 9l=J;oT§Mfc*:h.4. WDM 
ttB6^ia7©tfl)i:Wi:j:3lzi. 3//mjai1. 
5 5/im$&ltt-*<*:3Kfc-3Tl,>*. B*!).t<DPDIZ 
1 . 5 5 0 m$£lt?«fe&WDMlitttt±ft*i::Ml.> 
T»y«l+&*lTt>4. U>Xtt*<jfe8»B**<* 
ai**lfCfc*. L*LC:h.l*LDj!><77'f'/<a>»%l= 

**y**>b*iv 

[0027] ur*iicLTtifi*ax**iT^**a* 
r«ut*«o:fi»«-ei*i5n^ ur* £««<©«*©#>& 

£<. *y4rfco0a£&-c. j:y^&oaaxa«y 
»a4,«fiatsai=-e#«^aaa%ya-/u«a«t 

**Cfctf«6B»»2a)B«"C**. Ay**Mlc» 
B6W4,0)J:yt3>/^ htJ, B7fl)t«)J:y 

t if y « < . a b * y t«s»-c£ v y <d ai> jta«« 

[0028] 

[BB*i*ftr«fe«>0>*&] **«©*aaa*5>a 

-W* *BBt»lt?)*lf=**B<**-f Kfcjfc#<f 
K©-»t=»fc*lfc» 1 Brt*-*©«»l=»l7«>*Jfe 
~3t4 /<£B £ BBSf* VBt £8«©«S!I= LOt» 

y ^t+*s»t«si-> * ?4 XB£*r«m 1 as 



jtm K(Daaic«fir *«k ?a i aawsai-Rit & 

*l*L0t. J:Bl::/*5-fXB«*l,Siartl-»« 

-r *<ftBi-»wfc* 2 «ft * * ime* i as ©bb© 

x * ?<<X1K±B> * ?-rxaa<»***fc«28tt 

t. ff2aa<oB^oaTiz^^T«2afiBBicny 
f*itt.*viPD<t. *2afi*ai=fflS**iPD05jt« 
a*aa?*ttB8£j:ytty. *ia«t*2s«© 
«B©>*5«<xai*^vKatti:)ty, aiaa© 

lW©vat*77-M©56«#BS**i. *7r-C/< 

*l"CPOI=A«L. LD*&©&l*-»tf7.f/U*€a 
aLTJfe^W/tCA^afcL-Cl**. 
[0029] 

*,*©-» *a*i=8tffc y ±*i=aif fc y urn*. 

cnbtt*«irtt«LT*ftBI*±<ll9£aic-r4. 
JttB*^Ji»l=Elt-r*©1?*<r. *«BI±*£T 
^SlfT*. c*i*t-o©»B-Cft*. * 
a««*5?a-;t*. a«»t««B*±Tlc»«L. 

20 »i'<K»*i?a.-;u*^o-cfc#tt*urftftsat;«* 

«*y*<±a-r*. -tTicaawtaaasaB-f*© 

**Tisi*icaitray#i7*<o-c*4. 
[0030] 7-fVi/*iB-3r*2aa©a£*<**. 
utoit, *-©«*©* a i *£it$m**a**a 
*. ^roa*iia«3tA<Ai . stafttfAi ?fe*. a 
a©* s ><f taa©* <r s >*a<b** * 5 

so *i±. aa*. »a*t4.i=-»£«u -aaar 

[0031] t5--3«>7^^tt, aaa«tt©fc« 

7-f;t$T?**. Al , A2 ©2aB©#$mv At 

tA2 a«. «ai=ay»i+-c«fflf*aft. c*i 
^^sii^a-r*^*^**. i<otztt>oj ? ■< i\>$ it 
woM7-f;u$ tt>9. wAjeBra. caafciiwDM 

aar*j:3i=*-3rt»*. 
[oo3 2] a?c,i=*ft*<nt3-o(D»«i±, a«± 

40 l=*ff-f Ktai+t©«t>MaicWDM7-<;^*»AL 

i=.):-3-caftoa««^^B-4-«. *«a«Ai ita 

»i=pD*aitT=*vt«ar*. 
[0033] *£Bi*« Kt«i**«, wnitaa 
tt-?8#aa-e*«. 5t#-rKtff**<, B7<oj:3« 
aaaas (plo cjsawDM*??*. 7^^* 
«>»flt*fi*>«L>. t^iPLoistiDttvffiaa 

BI-J:*Jfc(Hia (P I a n a r Light wave 
50 Circult)$t«n. B7(0iXB9<^i 
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EBltCOJP LCVVtXm. *©af*0BL*l*56 

i**«iiaa«>*ff<i' K$»i>S. 

- K<o}t#-r KrfcStfBa-cfc-aTBas-WMxttJi 

t». A-*<Djfc7M Ki*B*«*y 

[0034] B1 0iz*ftmvmi«$>1t1f<( KroBrBH 
*f-f K0Bft7jfi)t xBfc»*iC*Uiy zR 
ffiBT**. S I iS (S I 6 1 ttJilCS i O 

2 ffl/<777|6 2i<fey^0)±lwS i 02 B*<fc*, 
S I OJ 16 1 ©**«I=G eBiOBflffBS I Oj ft 
5 4tf*«. ZtltmtXMQS I 02 li«B8r»©? 
5V K«5 3-e**. 3T<D»»5 4ttG.fl)fc«>|Cfl| 

[0 0 3 5] Jt*K KOTB^^SBIWI-*. S 1 Btt 
5 1 (B3.& 1 5mmX 2 Ommx 1 mm) 0±C. {g 
B«r*<DS i 02 /<^7TB5 2^ftJt«at*lM*X 
* 'J J: or**** *. * bC*Ct>±l=B* 

5 OUtnOG 6*#©i»B#f*«)S ( 02 ft*± 

fll^t vy77^l:J:'3rG >«*S I 02 ft 
LTW«$**-r*. =*U=J:oT 
Bfltf BB 5 4 AV<? 7 Tft 5 2 <D±lcB*. =*il*B 
B*<BAI<8//mX 8/imt*4. OlvpjkJIUtBftfc 
*lM*A/<««>* 'J V^BfCfcoTfiBtf*©^? KB 

5 3 KftlCj:oT!l5BSf*»5 4& 
■ BBff*» 5 4 I** 7 v KB 5 3 * V BB* 

tffco. 3*si«. -fctfa 7 ic&fcy 

K8 4t«t*. lil*;:<DBBtt<©BBiJr*»5 4$afc# 
-f K5 4tHf*. 

[0 0 3 6] *BWff) : te?3.-;utt±»BJt*tTWi 

B*»*>&<ryB#*ay**3ii-fcti«>T?»*. b»ic± 

BftBfte. B i i l=T»«it*£**. B i o«>*# 

4 KI*±SBa«l=Rlt&ii«. 
[0 0 3 7] B8J=J:-3T±»BBB$ttB-t*. B9 
(a) tt±BBB«B<0>F[EB. (b) l*4ft«RBBT 

VSfcS l OBl BBS 1 ®BB±lcft¥73a 
< x M*B> K±B«)BB«* *)V K 5 4 #G e « K- 

BIC(iR5 5*<fcy. C<0*AI=VB6 7*<x75lS3l=«J 
7Tti. VB«)«iBttat^K5 4f=*R^*J:3l= 
»«LTfc*. S/>yiU*-K7T'f/<6 6»fttVB 

6 7l=A*VCttB*«C<-*. •t-<0ttB-Cft?T-r/<«« 
SB«BBC»Br*. K7Tf/<5 6 
I*. 4"£>«3T57 tCH*aB-f*f 7? K58*6 
**. a78(tl0(/m84tfc4. VB6 7.BB5 
5*Bil<E8»tt-*ttlcU-C*^ K5 4*375 7A<x 
*«f=MW*J:3i::LTB*. BiB£5iaBBB± 



B-C**. C*tl*y5>KBI=***B-C**. 

[0 0 3 8] B1BS6 1<Djt7r-f/«<ByWlte>*l 
Tl**Bi:EBBI=l*BB5 8*<»*. BB5 9<D±B 
f=BB/<*->6 0. 6 1 m&Shl. -7J<DB«/< 
*->6 0(0±IZLD^v^6 2*<tfV K**lTl>4. 
mB/<f->CI*«jttfA u G .©J:dtt*BatttoT 
LOSBy^ltSCfc^-Ct*. LD*y?62<D.fcB 
©tBI±9-f *6 3 l=*-3Ttt*fl>tB/<*-l'e 1 1Z 
BB£*l«. LD^t/^6 2li«5clil nGaAaPR 
10 091. SumBBU— tft-f*. ^v^fl^BttBxtf 
300ifmX300|/mx1 00 (imVibi,, 

[0 0 3 9] jfc#-< K5 405*Wj«l-ltB«)T73lSl#<O 
B»B6 5tf»fc*l*. »»B6 5l*y zillC»LT- 
x*Sl:4 6«BBLfc*«lc»fc*iTO*. »»B6 
5ICl*W0M7-f;i/* 6 6i^B«>ICBAfflS*tl*. B 

1618 5 1 liSHc^flTTJfcB 1 B*6 atfBfcft*. 
WDM!4BB(**BB-Cft-3r 3 0*/m8S©B#£*. 
1. 3 U mttBU 1. 5 6 U mttfiBt*. 
[0040] a?J0>LD6 2*e.ttlfcS«JtS («*.!* 
20 1. 3 um) It. jtlJH KS4©BB/CAy, WDM7 

•r**e stay. -xftftK&tf* K54*ayai+ 

r*7T-f/^5 6<D3T5 7l=Alt1-*, *77<f/<fc 
eBUr#fcB«JfeR <**tf1. 6 6<fm) ttjfctf-f 

K5 4izAy + x73rai=a^. wdm7<ji4 6 6Icj: 

oTBB*KTBJt6 8tayT*'vate. BKB** 
«fe-5l=. CdlCttB**FA<«r+6*iC*ir=J:oTB* 

o*yBBJfettwDMi=*-3r«*-e4.*<± 
»tft<i:<T7JI=Blft.*v*. 
[0 04 1] B1 1l=*-3TTBBa»*HB1-*. ¥ 
30 J@«rB«ttttB*(DB2»S7 0©±l:l*-»lz^ * 5 
-CXB7 i*t»«**i*. cixiiftfcffifctfcy^:' 
KBttft*. B2B 
B7 0liBiltf-b5H^*tr*. +*«tl±5feaS©B 
«6 8lz»J&-r*ttBI=B2B?*7 2*»»fc*iro*. 

B2»«7 0fl)Tffif=tt^*5-fXBa/<*->7 4. 

7 9it»«*il*„ BB/<*->7 4li*2lt^7 2«) 
flyc&ft. Cwl=BBABS!<0PD7 3^Bii$±l= 

Ur*ffl^lt**V*. Z05PD7 3IJBxli5 5 0(lm 

40 »ttnaBBBA^&3fe*<ABL/<v7TB*ay pBB 

[0 0 4 2] S£B? (*B*BiBBOB*«=J: oT« 
*BBBBA<ft**. flittfl. 65/im^l. 3/lm 
BtBftr*lcl*l nGaA«$S«imPD«ffl 
1. 3pmf£tt«**^*i^5**ll:l nGa 

A«Pta»Bfcf*PDtBU*=:fc««-C#*. <»j*t 
tBBttl nPBBTft*. B1 2l=J:orBBABP 
D(D-B$B'«*. n-l nPttl4 10±t. n- 
InP/<777l14 2, n — t n G a A s SJfeft 1 4 
50 3. n-I nPBBl 4 4£xtf**S,*JWd»*t*fc 
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-C±flEICZn£1S«LTp£1MU 45. 1 46. 1 4 
7£ff*. <p*©p5?a*1 4 5 
0PSM1 4 6. 1471*. Z.O)&#\-*&\oX% 
*jEftfctf?#Tt,«ai=a*a***aa»=fc&*l* 
J: 3 1= Lr<I*iti« <t < ffctt© tO)V **. 
(0 0 4 3] Zngftafe«t>l=. pn»*150. 15 
1. 1 52*<41 , 4. «t>*<Dpn***<«iaiC»4r 
4. MO) p n ft* 1 5 1 . 15 2 li«B©*#4** U 
*©*fT£B>Cfc©-C**. **(Dpfifl[«1 46©± 10 
1=1*6 0A/mIiafl5p Ml 4 9)6<»fi&**l4. «B6* 

IV /h*t> (6 0/im) n«l=<f3T^*. pffifMM 
4 5 BfttKO. -t©fctt p n IMMH^t < 
44. 

[0 0 4 4] n — I n P*£ 1 4 1 ©831= U >4ftt© 

«P*©8BPIi2OOiim0-r**A<, CZ|= 
JfetfA*. BBQ«l*S»p7JitBl 5 4I=*-3T««S<1 
*. 20 
[0 0 4 5] SiA»St$>«^bn£lfifl^bAM 

pDttp*«$'j>yttT*<^*i>n*ttt-e#*. 

C©*Jtff[T4,«E>fi<©pfia*7 5(0±l=ttRtttt 

(■jvytt-efci^) pm«7 6A<ft*. o-r-vii-op 
««(=*> kt?*«©-c P aa*'J>* < 
*. pma*»^*t^»-epn»ftt8KL*«iiMit* 
<-?*«. fcJ6i=pn8*©»aa*(M»a?<-e#*. 

fct^iiftitaf 5o*/m~i oo//maai=-r*=t 30 
tRittx;**. *©«*a*©»*3*i*o. 2 P f~ 

0. 8 p F-CfcS. »aa*6</J\*^<0T?w<0PD(t« 
aJ6*-*-4Cfciti<-0*4. *«fjl=i oTSffiAWfiP 
OflDSffltti&aTJfc*. C*il=J:o-CM<0*a«6tRl 

[0046] sa7o©an©a«i=i*a«a w> 

1) *v 77 7MB***.*. PD7 3©pia*r> 
77 7©A*jSt7-<*7Sf=«k -3X88**1*. P0 7 

3 aftuw cfi < ©7 >?7 7 1= * oraa**i 

*. 7V77 7©tt©aatt>*5-fX/<*-:/7 9l= 40 

«a**i*. PD»»t«*i*#«i=«a-e*yy<fX 
tsr*awes -r x*<A*i?i=«a-f* j: 5i=aaa 
77*-* c>fi«i=Rit-cix*. 8«*ti*iaaiatt© 
-r >e-y >x^«< « y y < xi=a< *** & :mt 
*v»i=aymi\fc9i=**. c©*smp i n-amp 
twtM. AMP7 7ttri*. aasatLros 

I - I Clf>, 6 e A » — I C$fflt>*Ct4<Tt*. ? 
t>7»-fXI*a*tf1 mm«~2mm«T!!5i, 
[0047] *2»«7 0©*2lttf:7 2li, *7rY 



*. ajC7 2(oay©«BicttPD^v^tBc^a«) 

>*5-<X»#£RlfCfc<. Z*ittPDt*41tlt« 

tztovbitfip oftyffi+flDttadfe-ttflsiwtt* 

*. PD?v?©*jStt5fca©J: 31=83.1*5 50 Vm 
*©***a»**a<«#aaii5 0//m8~1 0 0//m 

a©****©***. £*6bi«A6 8. »2aft 

7 2li«jlli2 0 0//mSaSl3-r4 = i:A<-C*4. S 
ftJU^fflftftftttSO/ym-l OOj/mifrfcyfcl*© 

-e&a*t3*i*a«-7fe«. 
[0 0 4 8] oa9i-st±w«ifi*i±aflt»t^5ct 

<. T»aaaii««»-eft« 0 «aw*.&fii=atfi. 
•casLftasa*. a&i=*aLTA&$a£«-e«] 

%v£xo)a&kftmt>mmztt&. *aai*aai=a 

•afc t ©*»*-r*©U*© J: 3 fc*tk£ait* C i A< 

[0 0 4 8] assaaifeaanaaa. »«»*b 

1 s©*^*****. -t-03fcftj:»aatt <sa 
a> ©s 1 (ais«> 5 1 Taaa* (« 

a«) »t7S';{"<>f («2*tt) 7 01=7-$$ 

Wit*. fctS.li**i-f*i©»ao94Bi=x^-*-;u 

28«70©.tE©>*7<fXa7 1I=«1»«5 1© 

Ta©>4>7-fxa6 4*ate. =*i *©-*-**<*» 
t*j:9i=a«Bi, 7 o©««ffia$aar*. c© 
t *x?7<r /<i=«*a»**pd 7 3©ta*$aau 
ft*«&aaa*«»6#i«ttBi=»»*i:Ai\ aaaa 

tffc**± *©<&**»« 5 1 . 7 Otf****!*. 
[00 50] 88©ay*fci*i*»E*i=«fco-c«5c 
tttvi*. asai*** (pd. ld, 7>7) it 

i*, *E»i=ma.Ta*a*ait*i:*iv aasic^ 
ot> ^ vjXMMinmmmstiUDT:* y «a-ca 

[0051] ay#*>s*ifc«BtHi 4i=«-r. -ta 
aaa^Taaaa©M(=ft«>^?^xa6 4. 71 

at*iiLD62ii/-< x©a±a i 4 -6«r«6i4^* y . 
> e— y >x©at^ p d *>t •< x©aa t * 

lt»L^t,©t?*«. LA»L = ©aaT?**t. LDt. 

pd. AMPwmttitt^^Ka^a*©!?/^ xa< 

a«**l*. y7>KII:J:oTLDi. PD + AMP 

*a«wr=aaLTt»*©-cfc*. ^5>Kse 4. 7 
i*«aaafc«aa©* ax h-^*ttt>-ct^. 

[0 0 5 2] CWJi^lcayd^i^fc^^a-ZU** 

&u^-xi=a«>*. hi 6i*^- xi=a»Lr=tt»$ 
*f . <r-xtt*a. •b5sy^<t^©sa-e»*. t 
©a*i*rt»aB^*«©-e^aa^xsfta lt/\- 
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/*y9P-tlti. B1 Stt-b^Sv^-XiMI* 
&*t. *H*-X©»*I* >) - K tf v©» y t£ L8# 

tt*-7UK. ft*lM*?5X*:/*/<<y*— :?«rif*ffl 

[0 0 5 3] B1 5I=J3^T. *r- Xl 1 9 
«<0T*-X 1 2 0t. 35#tt£*r*a»tt<0±*- 

x 1 2 1 1 *. y <t*. ±y-x 1 2 1 ©itrffitttaft 1 

2 2*t*fc;H*. T*- x 1 2 0limffil=» 1 S» 1 2 
3*. BHKB2BS1 24$*-$-*. "Rr-XI 20 10 
©»2B»1 2 4KltH*1 2 7tf«»B»fc*l*. y 
-KtfVI 2 8*affcA(D?fC**. K2SS124 
©-tBCtt, Hi 1 (b) ©/<*-> 7 4. 7 9IC»lt 
* <B«L*l>) tf»«**VTl>*. 
[0 0 5 4] ft(**1±fc*«W(n=6va-;U«D«2»« 
(■b^Sv^'O^) 7 1 ST*- X1 2 0©B»1 2 
3. 1 2 4 |C«-&T0BS-f *. PD7 3-PAMP7 71* 
T*-X 1 2 0©rt»ffiHICttB**. S»5 9©±IC 
liC(Dffl-pliUD6 2<0<ftl-t^^PD1 2 9fcftytt 

fctt©4,©Tft*. B1 3~H1 4©«Tli^-$PD 
tf&^jtl*, ^©flCCttPDI 2 9£aiDLTH*. U- 
■tf a A t r ifcttlc P D &MHz A*i*©lift < 
«e,*lfc»T?**. fta«©B«B7 7^PD7 3©B 

bi*bi 1 (b) icsut*«BB0)ma/^->7 4. 7 

9IcJ:oTS«1 2 4±<0/<*-> (H*L*0) irtt 
«**i*&l='J-Ke>i 2 8l:»«ih4. 
[0 0 5 5] jt^r-r/^Sfettlti^-AI 2 1fl>«?5 
1 2 2l=A4iS i (« 1 *«) 5 1 
UBSt*. *7r.</<&>r-x©«*l*¥B-*lf. tt 30 
B»»<t^tJ:*. ft^T-O^BS©-****^ 

xurfc#*-Afl!)??uj)iffl#itr*. ft*iM*aaa 

0<g^tttt-?!ft*B£-C*£. 

[0056] ±>r-X1 2 1©BB1 25. 126*. 
T*-X1 2 0©R»1 2 3. 1 2 4fl)±l=«*-r*. 
»»**lfc$— XIC/±JFStt#X£»ALTft*. y- 

KlfVI 2 8I*BBS (PD7 3t*«»7 7) t%(l 
» (LD6 2. PD 1 2 9) l:UIE(4xfe l J BB 

«*t*yaiLfcy. aaa*fc-£itfcy *•*&*>©« 

*T!ft*. a««*=J:oTU-y6 2)(l<BB**lAi 40 
(BJttfl. 3 ^m) ©aBfttf-C*. Cfttfifeff-r K 
6 4(=A*, WDM6 6*»lcailLrjfc*-(' K5 4* 

[00 5 7] »*bSbhT?fcAJ ©*<Mt («xtf 
1. 55//m) ttft7r'f^a75 7*>6**f'f K64 
l-Ay. WOM6 6tfi»*W. :*ltflK6 8. 7 
2«ByKBA«SP0 7 3l=A«. P0 7 3tt«flTJt 
t*Bair*x*. *«Jttt-rCI=*«»7 7lcj:o-C 

w*vjd«y-Ktrvi 2 8fl)4f*ijlPtJ:oT 50 



as^aym**.*. c©Btrtty-Ke>*'7— x* 

^Biry-Kevf^BUrtALx. C»J:5<Ey-K 
[0058] 

fc. 

©aBB©***!/-* L Dlt. 1 . 3 urn 

(DMQW-LD (a*#FSl/— If) T?ft*>. ^t/^* 
<fXl*3 0 0«/m («) x3 00|/m (ft*) x 1 0 0 
Um (»*) "Cft*. BttVStI tl*7mAt«ft*. tf 
-21315 OmATM 5 5MbpBfl^TBBL¥«7 
T-f/<tt*1mW (OdBm) tBfc. *-*fflPDIi 
HJ3pmJ)lnG«Aa StifcB £***»*»£© p 

ln-PDT?ft$. LD^y^tBC-V-'fX-eft* (3 
OO0mx3OOj/mX1OOj/m) 0 

[0 0 5 9] ©SB0I1. 1. 5 5 u m*©«««BT? 
ft*, W0M7w-^*l*45 # AltflNfeKSU 1. 3 
//m^aa**. 1. 55/im£fi«fS. fc'frbftB 
»l-l± 1.55// m©*A<iiat*. SflfflOPDtt I 
nGa A8<0»ftH**f<6ftflBA«SPD-Cft*. « 
frbl. 3/imt1. 5 5</mtB* - et4A<1. 55 
//mLfr-C~*4l*©-C1. 5 5/im$ttifl-r*. P 
D05^(45SOpm («) xSSOi/m (ft*) X1 

ooj/m (B*) -eft*, *ife«ii60//mT;ft*. ft 
«efti*2vo5/<-rrxir»fco. 3pF-eftofc. 
«*>-C/Jv*lM»B«BTft$. 

[0 0 6 0] ©BUB (AMP) l±G a A a — I CTft 

*. K/<V*»tt*<1 kQWh^^X-f^tf-y 

vxHBSfflofc,, 

$m±0X?-£ft^T. SaSflCS-JBSLfc. 1 5 5M 

bp«©«^aa-e, »y»ti o-«mTtLx, sa 

«Blt-4 0dBm-Cfcofc„ B«!>rX0a-7ft«*A< 
[00 6 1] 

© aa« (ld) tftw (pd) «±<»i^icflff 

L. -tfi-fiiSlfll-a*. /<-W>«f*cfc4<TJt 

-«i=-»«;-r*»ai;i*ifw«fl*<B<Tt*rfl)» 
a t *r aitmtmmz u -> x u * 3 . 

© WDM?*;i.$£fflHTl»*«"C3>/<? KCft 

ftin*BBLf:«(0. ft«^ttX»7BB±l=%¥M 
(R«») ftHn«BBLf:4>(0«^$ai^«^-?# 

© *tTBicftif. e>*-^sau-ci^<DT?. L 



(» 



»B¥1 1-21 8651 



D^^o>iBta*^PDicAyiw<iv o*y»i*an! 

© SftflfcaMC l£l>^^K (7- 

X) tfRltT**<D-C**3t (flxtf50-1 00m 

® PDttBBAtMl=**0*B«MtTlf*»# 

m 1 ] x«*aa:*n*sfta8MftjftB. 

[02] Y»tt**t**#a»S3pjfflUf=WDM(0« 

RiABe 

[B4] tt«fllc^«LD%!;a-;ua)KBB. 
[B5] HeSHB^^iPD^E^a-^BfBB. 
[Be] 39-BWDM?*ju*icj:?TilflttJ:Sft 

*t»»t**3WI=fr^**a*fll*^a-^OKB 
Bo 

[B7] -O<0Y»ttt*f**Sia»tWDM^-fil, 20 

%9a-M)MIB. 

[0 8] BS**ifc*7r-f/«Djft*l3»»s*|cWD 
M7-f^*»ltl. 5 5^mSfi#UrPDlZ»< J: 
ai^LfcttJfcftlcff^aSM^^^^KDRilBo 

S6«^i;a-;K0±»«iS*(DBo (a) ISVBB* 
(b) l***RBB"C** 

[Bio] *«wo>±«wia*a)-»*a-r*^-r k<d 

HKGBB. 30 

[Bin ±»m&*bT»m*to*vtt**nmoit 

aSed^E^a^KDTSMiiSllBCDBo (a) l***«T 
90B. (b) lifcffiHTife*,, 
[01 2] UAHSPDO-flt^till. 

[014] ±0«littt^:T0«aM£ilfJft^fettB 
«)*aa«*«a.-;Ufl!)KBB. 
Ml 5] ±0ft&*&T*ftS*£ayfrjbttfeta 

«^-xrcft»LfettB«*r*«na>*auNi%^a 40 

-/UDXaaotiBB. 

[01 6] tt3kfl(C^«S«^]AaffivX7A(D&lA 
#B0JUM«9a-/MMnMjgB. 
[MOM] 

1 *77-f/< 

2 #a« 

3 *:?7-r/< 
4 

6 *77*f/< 50 



7 %?74*\ 

8 mr4i\ 

9 *77-f/< 

10 ftfittftffi 

1 1 «7T-f/« 

1 2 *^T-f /< 

13 #?x?a?9 

14 *7X?P^> 

1 5 WDMRt*57- 

16 $/>^;«-K7T-f/< 
17 

1 8 #?7-f/< 

1 9 *7r-f/< 

2 0 

2 1 WDM%9a-JI* 

22 *3*9* 

2 3 &:a*9* 

2 4 5fc7T«f/< 

2 5 LOt^a-il/ 

2 6 *:7t*T/< 

2 7 PD€i?a-Jb 

28 ftM?*?*-* 

29 LOf 7? 

30 PDf-^ 

3 1 

3 2 a.^^ 

3 3 tf> 
3 4 ^ ? 

35 & 

3 6 uvXtM*?- 

3 7 *3tU^X 

3 8 i\*70l>9 

3 9 ?x ju-ju 

4 0 *:?7-f/< 
4 1 PDfy? 
42 

43 e> 

44 

4 5 8 

4 6 UVXftJU?- 

4 7 *ftU>X 

4 8 

4 9 ?x JU-JU 

5 0 *77-fA 

5 1 SI (S i *&) 

5 2 8 I O2 /^77l 

5 3 S I 02 999 KB 
5 4 K 

56 S 

5 6 S/V^fjU*- K^T*/* 



(10) 



*KW1 1-218651 



57 37 

58 £5*K 

59 A 
6 0 

6 1 

62 LD63 

64 >*7-rxj 

6 5 *ft 

66 WDM7-fil/> 

6 7 V* 

68 ftllt^ 

6 9 :?7-f/«H3 

7 0. ftS 

7 1 >*?<<X« 

7 2 *2*^ 

73 PD 

74 mmnm 

7 5 p&fltt 

7 6 pia 

7 7 70? 

78 

79 ti 

so 

8 1 WDM7-<JU$ 
8 2 U>X 

8 3 L D 

8 4 U>X 

85 PD 

8 6 ft7r-f/< 

8 7 U>X 

88 IS 

8 9 

9 0 *«£2ft 



9 1 **Stt§ 

9 2 ft**B 

9 3 ft»»tt 

9 4 SftSM* 

95 aaffiMft 

9 6 

9 7 

9 8 LD 
99 PD 

10 10 0 ftftfi 
1 0 1 «3fciS 
102 WDM^-<;U4i 
104 St^7-f/< 

10 5 Sitfi 

106 SS 

107 LDf-y? 

108 V* 

109 PD 

i io tw>«jy*# 

20 111 WDM7<W 

1 1 2 2S«# 

1 1 3 ««* 

1 1 4 £»* 
1 1 9 *T— X 

1 2 0 T^T- X 

1 2 1 ±*-X 

1 2 2 fcft 

123 |tj««? 

1 2 4 ftR0 

30 1 2 5 tti 

1 2 6 4*1 

127 Ifcft 

128 y-Flf> 



[01] [02] 




(11) »BM*1 1-21 8651 



[B3] 
WDMft 



[04] [B5] 



Is 


V- 






1/ 


N 


^3 




[96] 

ft** 



[016] 




«B9»SiO. ft 



^51 



n-InP< 100^) 



(12) 



ttM?11-218651 



CB7) 



« * «r 





[1B8] 

* * a 




(a) 



7 



2 



(b) 56 



IBs] 

atus ±s«a* 



V 



win 



3E 





WDKMa* 

Kj ^^^^^ ^Wfftff 1 



(13) 



ttHVI 1-218651 




8flS 




ld a J— 58 




[B1 4] 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 
3'faded text or drawing 



J3 BLURRED or illegible text or drawing 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




